Penicillium sp. FO-125, a soil isolate, was found to produce a new antifungal antibiotic complex named atpenin. Three components A4, A5 and B were isolated from the fermentation broth of the producing strain by solvent extraction, silica gel column chromatography and HPLC. The molecular formula of atpenins A4, A5 and B were determined to be C15H22NO5C1, Q5H21NO5G2 and C15H23NO5, respectively, on the basis of high resolution electron impact massspectrometry and elemental analysis. They are active against filamentous fungi, especially, Trichophyton sp.
In our continual screening for new lipid metabolism effectors from microorganisms, we discovered a new antibiotic complex termed atpenin in a cultured broth of a fungal stain FO-125. Atpenins A4, A5 and B were isolated from the cultured broth, and characterized. This paper discribes the producing organism, fermentation, isolation, physico-chemical and biological properties of atpenins.
Taxonomy of Producing Organism Strain FO-125 was isolated from a soil sample collected in Sagamihara-shi, Kanagawa Prefecture, Japan. It is a filamentous fungus belonging to the Fungi Imperfecti. For the identification of the fungus, Czapek's agar, malt-extract agar, potato agar, oatmeal agar and YpSsagar were used. YpSs agar contains soluble starch 1.5%, yeast extract 0.4%, K2HPO40.1 %, MgSO4-7H2O0.005% and agar 1.2%, pH6.0. Morphological observation was done under a scanning electron microscope (Hitachi, model S-430).
The colony was ivory on Czapek's agar and was green on malt-extract agar, potato agar and oatmeal agar in color. On YpSsagar, sporulation was abundant and the spore was green. As shown in Fig. 1 , spores occurred in chains from phialides arranged in verticils borne terminally on conidioPresent address : Shenyang College of Pharmacy, 2-7 Wenhua Road, Shenyang, China.
phores. The spore was oval and 2.2~3.1 /^m in diameter. The spore bearing phialides had a mean length of 9.5 pm and mean diameter of 2~4 /urn.
The above characteristics are consistent with the generic designation of Penicillium.
Fermentati on
A slant culture of strain FO-125 grown on an potato -glucose agar was inoculated into 500-ml Sakaguchi flasks containing 100 ml of a seed medium (glucose 1.0 %, Trypton 0.5 %, yeast extract 0.3 %, malt extract 0.3%, agar 0.1 %, pH 6.0). The flasks were shaken on a rotary shaker for 3 days at 27°C. Seven hundred ml of the seed culture were transferred into 70 liters of a production medium in a 100-liter jar fermentor and the fermentation was carried out at 27°C for 67 hours with aeration of 20 liters per minute and agitation of 250rpm. The composition of production mediumwas the same as seed medium. The antibiotic production was monitored by a paper-disk agar diffusion method using Candida lipolytica L7 KF236 as a test organism, which is used for this screening.
A typical time course of the fermentation is shown in Fig. 2 . The maximumantibiotic titer was reached after 3 days of fermentation.
Isolation
The whole cultured broth (140 liters) was extracted with 108 liters of «-hexane. The extracts were concentrated in vacuo to dryness to yield a oily material (37.5 g). The material was applied onto a column of silica gel (Merck, Kiesel gel 60, 1.5 liters), and then the active components were eluted with w-hexane -ethyl acetate -acetic acid (10 : 1 : 0.1). The combined active fractions were concentrated in vacuo to give an orange powder (3.2 g). tivity Disc Agar (Nissui) for bacteria and potato -glucose agar for yeasts and filamentous fungi. The results are shownin Table 2 . Atpenins are active against filamentous fungi, especially against Trichophyton sp. They showed no activity against Gram-positive and Gram-negative bacteria. Of the three components, atpenin A5 was the most potent. The LD50 in mice (ip) of atpenins A4, A5 and B were found to be >50 mg/kg, 10 mg/kg and >50 mg/kg, respectively.
Discussion
Atpenins were compared with other known antibiotics in reference to physico-chemical and biological properties. Atpenin A5 bears some resemblance to fumigachlorin reported by Atsumi et a/.3) in UVand IR spectra and biological properties. However, atpenin A5 is obviously differentiated from fumigachlorin by molecular formula (C15H21NO5C12vs. C16H25NO4C12). Atpenins A4 and B are different from fumigachlorin with respect to the number of chlorine atom. Therefore, atpenins are reasonably concluded to be new antibiotics. It is considered that atpenins A4, A5 and B are structurally related to each other from the physico-chemical and biological properties described above. Their structures are nowunder investigation. The mode of action of atpenins on Raji cell will be reported in near future.
